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Planck has unqualifiedly declared against 
it, and Einstein gave it up, I believe, 
some two years ago; and yet a quantum 
theory which fails completely to interpret 
or take any account of the most striking 
and the best established experimental fact 
which demands a modification of old 
theories, viz., the independence of the 
energy of emission of electron upon the in- 
tensity of the source, or, more generally, 
the inter-convertibility of /?-rays and ether 
rays is, at best, a very impotent affair. If 
we are going to leave either of these two 
main groups of facts out of account I think 
almost any experimentalist would say that 
the first group (that having to do with the 
universal constant h) can most easily be 
spared; for if we could have radiant 
energy localized in space we might possibly 
account for all the experimental facts with- 
out having it emitted by a given source in 
exact multiples of something, but spread- 
ing ether pulses which contain energy in 
multiples of something are certainly wholly 
inadequate. They go but a short way 
toward accounting for the present experi- 
mental situation. In conclusion then we 
have at present no quantum theory which 
has thus far been shown to be self-consist- 
ent or consistent with even the most im- 
portant of the facts at hand, and yet it 
looks as though one had to come, and when 
it comes I can scarcely believe that it will 
be one of the milder forms. That we shall 
ever return to a corpuscular theory of 
radiation I hold to be quite unthinkable. 
The facts of the static field alone seem to 
preclude such a possibility. But I see no 
a priori reason for denying the possibility 
of assigning such a structure to the ether as 
will permit of a localization of radiant 
energy in space, or of its emission in exact 
multiples of something, if necessary, with- 
out violating the laws of interference. That 
no one has as yet been able to do this can 



scarcely be taken as a demonstration that it 
can not be done. Fifty years ago we knew 
that such a thing as an atom existed, but 
we knew absolutely nothing about its struc- 
ture, and it was customary to assume that 
it had none. To-day we know a great deal 
about the structure of the atom, but the- 
position formerly occupied by it has been 
assumed by that thing which we call the- 
ether. We know that there is a vehicle for 
the transmission of electromagnetic energy, 
but we know nothing whatever about its. 
structure and it has been customary to as- 
sume that it has none. To deny the exist- 
ence of this vehicle, which we have been in 
the habit of calling the ether, and to use the 
word "vacuum" to denote all the proper- 
ties heretofore assigned to it by the experi- 
mentalist, viz., those of transmitting electro- 
magnetic disturbances, is a bit of sophistry 
in which he is little interested. We seem 
to be on the eve of learning something more 
about the properties of this vehicle, call it 
by what name you will, than we have 
known heretofore. Certainly there has 
never been a time when physics offered 
such tasks to its followers as now, nor ever 
a time when it needed more and better 
brains applied to these tasks. It may be 
that "thou art come to the Kingdom for 
such a time as this." 

E. A. Millikan 
University op Chicago 



EDUCATIONAL DIAGNOSIS 1 
Up till a score of years ago theories of 
intellectual and moral diagnosis suffered 
from two defects. They had not fully 
abandoned the notion that mysterious inner 
forces or agents existed— memory, atten- 
tion, courage, imitativeness, constructive- 

1 Address of the vice-president arid chairman of 
Section H — Education — American Association for 
the Advancement of Science, Cleveland, December, 
1912. 
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ness, emulation, kindness, reasoning power 
and the like — each of which was a faculty 
or essence whose nature and degree of 
strength at any one time could be measured 
once for all. They had not even begun to 
abandon the notion that men were classi- 
fiable mentally into a rather small number 
of rather distinct types. 

The early practise of diagnosis amongst 
psychologists, so far as there was any, con- 
sisted in inferring the condition of the 
individual's memory, imagination, power 
of attention, suggestibility and the like, 
from some facts in his behavior in which 
these magic powers " expressed " them- 
selves, and in defining him as of this or 
that "type" on the basis of his divergence 
from the average in one or the other direc- 
tion. "Workers in schools who had pro- 
gressed so far as to know of these prac- 
tises either accepted their validity or dis- 
trusted them without knowing why they 
did so. The great majority of teachers con- 
tinued to judge intellect, character and 
skill by the traditional means used and 
slowly improved by generation after gen- 
eration since man could think and speak. 

The active experimentation with objec- 
tive "tests" of mental traits during the 
last score of years has shown that "good- 
ness" of memory in the sense of a uniform 
power to hold all that is acquired, closeness 
of concentration in the sense of a uniform 
power to resist at will distractions of every 
variety and other similar general excellen- 
cies or defects, were myths. The measure- 
ments of correlations of the last decade 
have shown that "types" of attentive- 
ness, of imagery and the like, and of intel- 
lect or character as a whole, either do not 
exist at all or are so complicated by inter- 
mediate conditions as to be of no service to 
thought or practise. 

The experimentation with tests and the 
measurements of correlations began, how- 



ever, with faith in the dogmas which they 
eventually disproved. The great majority 
of workers in the early days of tests as- 
sumed that certain formal general powers 
of mind existed, the strength of each being 
easily diagnosed by any one of its mani- 
festations. Learning ten digits or non- 
sense-syllables was a test of "memory." 
He in whom the words violin, whistle, bell 
and brook aroused images of sound was 
thereby classified apart from him in whom 
they aroused images of sight. "Endur- 
ance" was measured by the ergograph, or 
by addition, or by the rate of tapping. 
Idiocy, imbecility and feeble-mindedness 
were three real entities, with symptoms 
awaiting our discovery. Even to-day much 
of this expectation that the intellectual 
and moral condition of an individual can 
be adequately described in adjectives, and 
manifests itself by the clear presence or ab- 
sence of symptoms in the way that measles 
and smallpox do, remains. 

Experimentation began to cure itself of 
these traditions as soon as it began to test 
the tests themselves. As fast as it aban- 
doned the habits of assuming a priori what 
a certain fact in behavior signified concern- 
ing the individual's constitution, and 
sought instead to discover by exact — 
that is, quantitative — observation just what 
constitutional features it actually did go 
with, the older easy but false diagnosis was 
exposed and the basis for present and fu- 
ture achievement was laid. 

Such studies of symptoms and tests are 
roughly of two sorts, those in which two 
distinct groups are compared in respect to 
the trait in question and in respect to the 
various possible symptoms of it, and those 
in which a long series of groups, each dif- 
fering but little from the next in order, are 
so compared. In both cases certain prin- 
ciples of method are very desirable, almost 
necessary, because of the continuous grada- 
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tion of men in mental traits up and down 
from a common mediocre condition and the 
wide variability of the same person's per- 
formance in the same test. 

In the case where two groups are com- 
pared in respect to some condition (call it 
T) and in respect to some possible symp- 
toms thereof (call them 8 ly 8 2 , ■•-, 8 n ) it is 
almost imperative that the amounts of T, 
S t , $ 2 , etc., possessed by each individual be 
at least roughly determined. Unless this 
is done we can not tell how symptomatic of 
T each 8 is, nor compare the significance of 
these S's with others tested in some other 
investigations; we can only say of each of 
them that it is or is not, in some undefined 
degree, symptomatic of T; and perhaps 
that it is more or less so than others of the 
S's tested in the particular investigation. 
For example, in testing tests for general 
mental ability, Mr. Terman, who merely 
chose five very bright boys and five very 
dull boys without determining how bright 
or how dull they were, has left all his re- 
sults undefined in quantity and incompar- 
able with any one else 's. An otherwise ad- 
mirable study has thus had far less influ- 
ence on educational diagnosis than it should 
have had. It is also desirable that the dif- 
ferences within either group in respect to 
T be small relatively to the difference be- 
tween the central tendencies of the two 
groups, and that the extent to which each 
8 separates the first from the second group 
be stated in an exact and commensurate 
quantity. 

Unfortunately, the great majority of 
studies of sane versus insane, ordinary 
versus feeble-minded, bright versus dull, 
color-blind versus color-keen, musical versus 
non-musical, and the like, have left one or 
more of these three requirements unful- 
filled. 

I can not quote a study that is beyond 
reproach in all these respects, but the fol- 



lowing facts from Dr. Simpson's test of 
tests of general intellectual ability will il- 
lustrate them roughly. Dr. Simpson de- 
fines the first of his two groups by the fact 
that they were all teachers or graduate stu- 
dents in a university. The group com- 
pared with them were all "men in New 
York City who had never held any position 
demanding a high grade of intelligence," 
who spoke "English as their mother 
tongue. ' ' 

Two of them were persons earning comfortable 
livings for their families, but men recognized by 
their associates as being dull. Eleven others were 
staying at the Salvation Army Industrial Home at 
the nominal salary of $1.00 per week in addition 
to board and room, until work could be secured. 
One of these held a somewhat responsible position 
at the time, acting as assistant superintendent of 
the home. He stood high in the most significant 
tests. The remaining seven were found in a mis- 
sion on the Bowery where they were being helped 
somewhat until they could find employment. 

As a measure of the extent to which each 
symptom or test separates the "Poor" from 
the "Good" groups, the degree of over- 
lapping is taken. For example, the facts 
for four tests — giving the opposites of 
words, memorizing lists of words, marking 
the A's on a sheet of printed capitals, and 
discriminating lengths — were: The point 
reached by 50 per cent, of the "Good" 
group was reached by none of the "Poor" 
group in the opposite test or in memory of 
words; by 15 per cent, of them in the A 
test ; and by 33 per cent, in the case of dis- 
crimination of length. The point reached 
by 76£ per cent, of the "Good" group was 
reached by none of the "Poor" group in 
the opposite test; by 5 per cent, in the case 
of memory of words ; by 20 per cent, in the 
case of the A test, and by 62 per cent, in 
discrimination of length. The percentages 
of the "Poor" group reaching the points 
reached by 88 per cent, and by 94 per cent. 
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of the "Goods" are shown similarly in 
Table I. 

TABLE I 

/Percentages of the "Poor" Group Reaching Cer- 
tain Points of the "Good" Group's Ability 



Percentages of the 
" Good" Group 


Percentages of the " Poor" Group Reach- 
ing the Corresponding Points 


Beaching Certain 
'Foints on the Scales 


Opposite 
Test 


Memory 
of Words 


A 
Test 


Dis. of 
Length 


50 per cent. 
76 J per cent. 
88 per cent. 
94 per cent. 










5 

10 

10 


15 
20 
25 
25 


33 2 

62 2 
73 2 

88" 



It is obvious that the opposite test is 
Jlghly symptomatic of something which 
differentiates these two groups; that the 
tests in discrimination of length are not; 
and that the four tests are — in order of 
merit as symptoms — in the order named, 
giving opposites, memorizing words, mark- 
ing A's and comparing lengths. 

When a series of groups, each differing 
slightly from the next in order in the 
amount of the T or S taken as the basis of 
■comparison, are used, the method of testing 
a symptom's significance is by its correla- 
tions — by the closeness of the correspond- 
ence of the rankings of the individuals in 
the S's with their rankings in the T. Thus 
twelve of the "Good" group in the preced- 
ing illustration were ranked, each by all 3 
the rest (they being somewhat acquainted 
with the others' abilities), for general in- 
tellectual ability. It is then possible, by 
means which I will not rehearse here, to 
measure the closeness of correlation or 
correspondence between the measure for 
each man that would have been so obtained 
had this "imputed intelligence" been de- 
termined from 12,000, instead of 12, judges 
of each man, on the one hand, and the 
measure obtained for him by repeated test- 
ing with any of the tests. These corre- 
spondences as calculated for the four tests 

2 Average of three series. 

* Or nearly all. 



mentioned were: 96 hundredths of perfect 
correspondence in the case of the opposites 
test, 93 hundredths in the case of the mem- 
ory of words, 21 hundredths in the case of 
the A test, and apparently zero in the case 
of discrimination of length. 

This method allows a very delicate choice 
amongst tests, provided adequate data are 
at hand. 

Suppose, for example, that arithmetical 
ability is defined as the ability required by 
a given selected set of a hundred arith- 
metical tasks or problems. We can find 
which ten of these will serve best as a test 
of the ability measured by the entire hun- 
dred, by measuring a suitable group in re- 
spect to the entire hundred, and choosing 
that set of ten whose combined score corre- 
lates most closely with the combined score 
for the hundred (the pairing being by in- 
dividual pupils). This method not only 
demands much time in experimentation 
and calculation, but also a thorough under- 
standing of the general logic and technique 
of measuring relations, including the pe- 
culiar relation of resemblances or mutual 
implication. For example, suppose that 
twenty children, who had in a given year 
been absent, respectively, 100 days, 95 days, 
90 days, etc., down to 5 days, attained, re- 
spectively, average academic grades of 74, 
75, 77, 77i, 77$, 78, 78|, 78$, 79, 79J, 79|, 
80, 80$, 80|, 81, 81$, 81|, 82, 83 and 85. 
The correlation by any of the stock methods 
comes out as 1.00, and the investigator 
might fancy that he had proved that for 
the school in question the mark to be re- 
ceived could be perfectly prophesied from, 
and was determined by the same causes as, 
the attendance record. Nothing of the 
sort, I assure you, is proved by this perfect 
correlation. It would perhaps puzzle some 
of us to tell just why. 

The method of observing the correspond- 
ence of an individual's status in the trait 
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taken as a symptom with his status in other 
traits of whose condition it may be a symp- 
tom is of course of wider application than 
shown in the case supposed. An individ- 
ual's status in anything may he thus com- 
pared with his status in anything else and 
the correspondence measured. Achieve- 
ment in school studies may be compared 
with achievement in adult life; how far 
skill in motor control and craftsmanship is 
a symptom of ability in abstract intellec- 
tual operations may be determined; 
whether mental ability is or is not indica- 
tive of mental health may be decided ; what 
an individual's interests mean for his ca- 
pacities, or what his ability in any one test 
means concerning his ability in any other, 
may be found out. 

One special application of the method of 
correlation is so important as to deserve 
separate mention. This is its use in test- 
ing a symptom by its correlation with some 
future condition. When a psychological 
or educational measurement of an individ- 
ual enables us to make a successful proph- 
ecy concerning the individual's future and 
one that could not otherwise have been 
made, we have not only the most impressive 
but also the soundest proof of the signifi- 
cance of the symptom in question. Thus 
we rightly increase our faith in Mr. 
Courtis's analytic tests of arithmetical 
abilities, if we find that he is able to 
prophesy truly that a certain student's 
work in algebra will be greatly improved 
by certain specified drills in the funda- 
mental operations in arithmetic, though the 
usual observations of her teachers gave no 
hint of this. 

The most important accomplishment of 
the last decade's study of intellectual and 
moral diagnosis has been to establish prin- 
ciples of method for testing symptoms. But 
there has been also a substantial beginning 



in accumulating facts of symptomatology 
which education and the other social arts 
can henceforth use. These I shall not try 
to summarize, but only to illustrate. 

As our first illustration of the knowledge 
of intellectual diagnosis that has been at- 
tained and may be expected soon to be 
much increased, let us take the case of gen- 
eral intellect — the ability to manage ideas 
— the average station of a man in respect 
to that group of powers which we call in- 
tellectual. 

In order to avoid technicalities and to" 
gain clearness I shall go somewhat beyond 
the specific results obtained by Burt, 
Bonser, Norsworthy, Simpson, Spearman, 
Krueger, Peterson and myself in testing 
tests of general intellectual ability. I shall 
in fact be guilty of prophesying what would 
occur rather than measuring what has 
actually been found to occur. However, 
the prophecy follows by straightforward 
inferences from facts found by one or 
another of these workers. Moreover, since 
I shall be careful to underestimate rather 
than overestimate the closeness of the cor- 
relation between an individual's general in- 
tellectual ability and his ability in any of 
the tests, the prophecy will be safe as an 
argument that the results of the study of 
mental tests are beginning to be important 
for education and the other arts of social 
control of human nature. 

Suppose the men and women of this audi- 
ence were measured in respect to these eight 
tests, four trials of each being given : 

1. Supplying words to make sense in mutilated 
passages, the four trials being of four grades of 
difficulty. 

2. Giving the opposites of words, each trial com- 
prising' twenty words, the four trials being of four 
grades of difficulty. 

3. Memorizing a given word in connection with 
a given form, as in Fig. 1, so as to give the former 
when the latter is presented (there being ten pairs 
in each "trial"). 
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4. Selecting from 50 forms, as in Fig. 2, 25 
forms previously shown and examined for a min- 
ute or two. The 25 forms are shown in Fig. 3. 
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Fig. 1 

5. Marking the necessarily false statements in 
mixed series of false and true statements, the four 
trials being of four grades of difficulty. 
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Fig. 3 



6. Addition. 

7. Doing what is directed in such instruction- 
sheets as: 

Cross out the smallest dot . . . 
How many ears has a cat 
Make a line across this line | 

etc., etc. 
and 

With your pencil make a dot over any one of 
these letters: F G- H I J and a comma after the 
longest of these three words: boy mother girl. 
Then if Christmas comes in March, make a cross 

right here but if not, pass along to the 

next question and tell where the sun rises 

If you believe that Edison discovered Ameriea 
cross out what you just wrote, etc., etc. 

8. Selecting valid from invalid reasons for a 
given fact, the four tests being of four grades of 
difficulty. 

The time required would be approxi- 
mately two hours, say thirty minutes a day 
on four days chosen at random. 

From the combined score made by an in- 
dividual in these eight tests, his general in- 
tellectual ability — his capacity, that is, for 
science, scholarship and the management of 
ideas of all sorts — could be prophesied with 
a surprisingly small error. Suppose that 
the general intellectual ability of the dull- 
est men who are able to look after and sup- 
port themselves (men who though temper- 
ate and strong earn say $400 a year in 
good times in New York City) be repre- 
sented by a and that of Aristotle or Goethe 
by a + '&, the difference, i, being 100. Then 
the amount of such ability assigned by the 
test alone would not, on the average, vary 
from the individual 's true amount by more 
than 5; and would not vary therefrom by 
more than 14 in one case out of a hundred. 
The 5 and 14 are very cautious estimates, 4 
and 11 being probably nearer what such an 
experiment would in fact reveal. 

If each of us knew all in the company 
well and wrote down the names in an order 
of general intellectual ability, and if all of 
these orders were combined into an order 
representing the impartial judgment of the 
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total group about each of its members, this 
order would be hardly any truer than the 
order got by using the combined scores of 
the tests alone. The two orders would in- 
deed be practically identical. There is ex- 
cellent reason to believe that it is literally 
true that the result of two hours' tests 
properly chosen from those already tested 
gives a better diagnosis of an educated 
adult's general intellectual ability than the 
result of the judgments of two teachers or 
friends who have observed him in the ordi- 
nary course of life each for a thousand 
hours. 

There might, of course, be amongst this 
group certain individuals of great but very 
highly specialized intellectual ability, as in 
music or military strategy or mathematics, 
who would be rated much lower by this 
team of tests than by the general test of 
life itself. There might also be certain in- 
dividuals especially able in just the lines of 
intellect which these eight tests measure, 
but low in others, so that their rating by 
these tests would be much too high. How- 
ever, such extremely specialized intellects 
seem to be rare, and this team of tests cov- 
ers a wider range of the various factors to 
which men assign credit as intellectual abil- 
ity than a superficial examination reveals. 
No student of the matter would pretend to 
diagnose a man 's station amongst other men 
for total intellect perfectly in two hours, 
or in twenty! But we can by these tests 
measure approximately the general intel- 
lectual ability of educated men when per- 
sonal knowledge of them and their achieve- 
ments is lacking,- and can enrich and im- 
prove on that knowledge, when it is present. 

As a second illustration I choose the very 
practical case of prophesying how long a 
pupil will continue in high school. 

Dr. Van Denburg secured certain infor- 
mation from each of a thousand pupils en- 



tering the public high schools of New York 
City in February, 1906, and then kept 
track of the length that each continued in 
the high school. Consider first the signifi- 
cance of the pupils' answers to the follow- 
ing questions, obtainable in ten minutes or 
so on the very day that a pupil enters the 
high school : "What do you intend to do for 
a living 1 " "Do you intend to stay in high 
school four years?" 

If we let a line two inches long represent 
eight terms or four years, and draw below 
it the lines representing the median length 
of stay* in high school of each of the groups 
of pupils defined by one sort of answer, we 
get the facts shown in Fig. 4. 




Fie. 4 

It is the case, of course, that the prophecy 
made for any individual is only one of 
probability. A pupil who reports herself 
as intending to complete the course may 
stay only a half year and a pupil who re- 
ports himself as intending not to complete 
the course may remain for four years. 
Only in the long run and on the average 
can we be certain that the latter will stay 
five times as long as the former. The ex- 
pectation for the two groups is shown more 

* That is, the length of stay that half of the 
pupils in the group in question stay longer and 
half not so long. 
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completely in Fig. 5, where the area over 
each successive fraction of the four years 
represents the percentage of pupils who 
drop out from high school during that f rac- 



Fig. 5a 



Fig. 56 

tion of the four years. Thus the chance 
that the "no" pupil will drop out before 
the second half year is 58 out of 100, or al- 
most five times the chance that a "yes" 
pupil will. The chance that a "no" pupil 
will stay four years is 7.3 out of 100 or less 
than one fifth the chance that a "yes" 
pupil will. 




An important negative fact in diagnos- 
ing the probable length of a pupil's stay in 
the New York City public high schools is 
shown in Fig. 6. Economic conditions, as 
measured by the family expense for rental, 
are seen to be insignificant. 

In from one to three months after these 
pupils entered school they were rated by 
their teachers for ability, defined as fol- 
lows: "Native ability apart from success 
or failure in any particular subject of 



Fig. 6 



Fig. 7 

study. Natural brightness." The median 
expectation of the top tenth and bottom 
tenth by the rating are as shown in Fig. 7, 
the detailed facts being given in Fig. 8. 

For those of the pupils who stayed 
through the first term or nearly to its close 
so as to receive formal school marks in 
their studies, the relation of school achieve- 
ment in the first term to length of stay was 
calculated. It is shown in part in Fig. 7 
and Table II. Ten times as many of those 
marked below 50 leave in the first year as 
of those marked 90 or above. Of 115 pupils 
marked below 50 not one remained to grad- 
uate in four years. As the marks rise the 
percentage leaving in the early years stead- 
ily falls, and the percentage graduating, 
rises. 
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Fig. 8a 



Fig. 86 

TABLE II 

The relation of First Term's Mark to Length of 
Stay in Sigh School 





Percentages Leaving School Each Year After 
Entrance 


First 
Term's 

Average 


Left 


Left 


Left 


Left 


Remained 
Four 




During 


During 
Second 


During 


During 


Years 


Grad- 




First 


Third 


Fourth 


Without 


uated 




Year 


Year 


Year 


Year 


Gradu- 
ating 




Below 50 


61 


22 


8 


4 


6 





50 to 59 


49 










5 


60 to 69 


39 










3 


70 to 79 


20 










18 


80 to 89 


17 










37 


90 to 100 


6 


12 


12 


6 


12 


54 



Such prophecies as these for New York 
City could easily be worked out for any 
community. They show that in the im- 
portant matter of length of stay in school 
a pupil 's career is far from being a matter 
of unpredictable fortuity. Useful diag- 
nosis of him and prognosis concerning his 
high school career can begin before he sets 
foot in the school, and for that matter, as 
other facts could be adduced to show, be- 
fore he is born. 



These two specimens of recent work in 
educational diagnosis give a just notion of 
what may be expected from the scientific 
study of human capacities, interests and 
careers. The worker who will make re- 
peated tests of the general intellectual de- 
velopment or the special school achieve- 
ment of any hundred human beings for any 
five years of their lives, utilizing the logic 
and technique appropriate to mental and 
social measurements, may be sure of con- 
tributing to the advancement of educa- 
tional science. 

The work of observing and measuring the 
relations between traits of man's constitu- 
tion, circumstances of his environment and 
events in his career, both as these happen 
in nature and as they are modified by in- 
genious experiment, is sure to increase our 
knowledge of his nature and our power 
over his fate. It will not be long before the 
members of this section will remember with 
amusement the time when education waited 
for the expensive test of actual trial to tell 
how well a boy or girl would succeed with 
a given trade, with the work of college and 
professional school, or with the general 
task of leading a decent, law-abiding, hu- 
mane life. 

This work of testing tests — of measuring 
the relations of this and that feature of a 
man's educational life-history — has been 
neglected by many of the ablest students of 
human nature and education, partly, I 
think, because it seems to lack the inspira- 
tion of sweeping theories and the drama of 
immediate consequences. From the ordi- 
nary point of view it is a little trivial and 
tedious. But in the sense that the law of 
gravitation has a grandeur far beyond that 
of the heavens — in the sense that a change 
in the death-rate is the most truly dramatic. 
event in nature — in this sense the task of 
testing tests gives way to no scientific work 
in dignity and humaneness. Tables of cor- 
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relations seem dull, dry, unimpressive 
things beside the insights of poets and pro- 
verb-makers — but only to those who miss 
their meaning. In the end they will con- 
tribute tenfold more to man's mastery of 
himself. History records no career, war 
or revolution that can compare in signifi- 
cance with the fact that the correlation'be- 
tween intellect and morality is approxi- 
mately .3, a fact to which perhaps a fourth 
of the world's progress is due. Experi- 
ments measuring the effects of school sub- 
jects and methods seem pedantic and inhu- 
man beside the spontaneous tact and in- 
sight of the gifted teacher. But his per- 
sonal work is confined by time and space to 
reach only a few ; their results join the free 
common fund of science which increases 
the more, the more it is used, and lives for- 
ever. 

E. L. Thoendike 



W. 0. WEIGHT 

William Greenwood Wright died on Sun- 
day afternoon, December 1, 1912, in the eighty- 
third year of his age. He had been in ap- 
parently good health and spirits for some time 
past. He was found dead sitting in Ms chair, 
a newspaper fallen from his relaxed grasp. 
The cause was heart failure. 

He was born near Newark, New Jersey; his 
early education was limited. He was a soldier 
in the Union army during the civil war, and 
soon after the close of that conflict he must 
have come to California, where he resided a 
few years in Los Angeles, where his only 
child was born and died in infancy. He went 
to San Bernardino about 1873, where he re- 
sided until his death and where he eon- 
ducted a planing mill. About fifteen years 
ago he retired from active business, and spent 
his time in collecting and gathering material 
for his work on butterflies. His wife died a 
number of years ago, and he leaves no near 
relatives. 

His collection of butterflies and library he 
has left to the California Academy of Sci- 



ences, San Francisco. Some other collections 
are to be sold. Mr. S. B. Parish, the noted 
botanist, and the executor of Wright's estate, 
has given me the few data now obtainable. 

W. G. Wright traveled all over the west 
coast from Alaska to Mazatlan, Mexico, col- 
lecting specimens in various departments of 
natural history, but especially the Lepidop- 
tera. He published an interesting account of 
his travels in Mexico in Zoe. An article in 
the Overland Monthly for 1884 is entitled 
"A Naturalist in the Desert," and an article 
on " Collecting in Alaska," which can not now 
be located. Other papers are found in Ento- 
mologica Americana, Canadian Entomologist, 
Papilio, Entomological News and Edwards's 
" Butterflies of North America." Perhaps the 
most important service he rendered to science 
was the help he gave to W. H. Edwards in the 
great work just mentioned. In the Ornithol- 
ogist and Oologist, for February, 1885, we 
find an article on " An Experiment in Bird 
Taming," with Phainopepla nitens; his name 
is frequent in the two large volumes, " Botany 
of California," as he was an enthusiastic col- 
lector of plants. His most important book, 
"The Butterflies of the West Coast," was 
published in San Francisco in October, 1905, 
and was really an epoch-making publication, 
notwithstanding the numerous inevitable mis- 
takes. This work was illustrated entirely by 
color-photography. 

Among the insects which have been named 
in his honor by different men, are: Melitwa 
wrightii, Gopmodes wrightii, Gluphisia 
wrightii, Leptarctia wrightii and Selidosema 
wrightiarium. He named a number of new 
species, but a good many of these, especially 
those in his 1905 book, are synonyms. 

Mr. Wright was a close friend of the two 
noted pioneer botanists and collectors, Edward 
Palmer and C. C. Parry, and made many ex- 
cursions, of varying lengths, with them. He 
knew many other botanists and entomologists 
also. 

W. G. Wright will always be remembered 
by those who were so fortunate as to have 
known him personally. He was a naturalist 



